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(54) X-RAY DIAGNOSTIC DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a device and reduce the 
exposure of a patient by temporarily switching to a photographing 
mode for gaining the X-ray photographed image of a subject when a 
■ •o holding means for holding an X-ray source and an X-ray detecting 
means and the subject have a prescribed positional relation. 
SOLUTION: A console 175 outputs an instruction related to the 
movement of a C-arm to a C-arm control device 170, and outputs 
the designated position of a stage to the C-arm control device 1 70. 
The C-arm control device 1 70 determines the stage position for 
195 X-ray photographing in photographing mode on the basis of the 

designated position information of the stage and the photographing 
range of an X-ray camera device 140, and outputs a trigger signal so 
as to perform the X-ray photographing to an X-ray control device 
1 80 when it is detected by an encoder that the C-arm reaches each 
stage position. Then, the X-ray control device 180 controls either one of tube current and exposure time so 
that an X-ray having a high exposure for X-ray photographing is emitted. 
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CLAIMS 



[Claim(s)] 

[Claim 1] X line source which carries out exposure of the X-ray towards analyte, and an X-ray detection 
means to detect the transparency X-ray which penetrated said analyte, A maintenance means to hold at 
least one side among said X line source and said X-ray detection means so that said X line source and said 
X-ray detection means may serve as desired physical relationship to said analyte, When the physical 
relationship of this maintenance means and said analyte turns into position relation, X-ray-diagnosis 
equipment possessing the control means which changes the fluoroscopy mode which acquires the 
radioscopy image of said analyte in the photographic coverage of said X-ray detection means to the 
photography mode which acquires the roentgenography image of said analyte temporarily. 
[Claim 2] It is X-ray-diagnosis equipment according to claim 1 which possesses an assignment means to 
specify at least one camera station for acquiring said roentgenography image, and is characterized by said 
control means changing said fluoroscopy mode to said photography mode automatically when said X line 
source and said X-ray detection means arrive at the camera station specified with said assignment means. 
[Claim 3] Said control means is X-ray-diagnosis equipment according to claim 1 or 2 characterized by 
providing an image-processing means to obtain subtraction imaging from difference with said 
roentgenography image in case said roentgenography image and said contrast medium when pouring in a 
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contrast medium cannot be found. 

[Claim 4] The 1st assignment means which specifies the 1st camera station which acquires said 
roentgenography image first, An operation means to ask for the camera station except said 1st camera 
station based on the 1st camera station specified by this 1st assignment means and said photographic 
coverage is provided. Said control means X-ray-diagnosis equipment according to claim 1 or 3 characterized 
by changing said fluoroscopy mode to said photography mode based on the result of an operation called for 
by said operation means. 

[Claim 5] X-ray-diagnosis equipment according to claim 4 characterized by providing an information means 
to report the timing which acquires said roentgenography image, based on said result of an operation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the X-ray-diagnosis equipment for carrying out sequential 
migration of an X-ray tube and the X-ray camera equipment, and photoing the X-ray image of analyte about 
the range larger than X-ray camera equipment. 
[0002] 

[Description of the Prior Art] There are some which pursue the blood flow of the membrum inferius and 
perform roentgenography as a Prior art. Moreover, moving C arm by which the X-ray camera equipment 
which has an X-ray tube and an image intensifier (henceforth I.I.) was supported, and acquiring an X-ray 
image one by one is performed. For example, when photoing the X-ray image of the whole membrum inferius, 
photoing an X-ray image (angiogram), as a contrast medium is injected into the blood vessel of the membrum 
inferius and the flow of a contrast medium is pursued is performed. And subtraction imaging may be made 
about the blood vessel figure of the whole membrum inferius from the difference of the X-ray image (mask 
image) photoed when there was no contrast medium, and the X-ray image (contrast image) photoed when 
there was a contrast medium. Since the aperture of I.I. which detects an X-ray was smaller than analyte 
when performing such roentgenography, the X-ray image of analyte was conventionally photoed by the 
following two approaches. 

[0003] Drawing 5 shows the example and is called stepping photography. Whenever stepping photography 
carries out step migration of an X-ray tube and the X-ray camera equipment to analyte, it takes a 
photograph by carrying out exposure of the X-ray. Drawing 6 is an example which showed the photographic 
coverage by which roentgenography is actually carried out, when adopting stepping photography and 
acquiring an X-ray image for the whole membrum inferius. In stepping photography, photography of an X-ray 
image is performed by [ which opened fixed spacing ] carrying out exposure of the X-ray with large (there 
being much X dosage per unit time amount) reinforcement for every location so that the edge of each 
photographic coverage may lap. 

[0004] Moreover, drawing 7 shows other examples and is Bolus Chasing. It is called photography. Bolus 
Chasing Photography photos an X-ray image by carrying out exposure of the X-ray with large reinforcement, 
moving relatively X-ray tube 130 and 111 40 continuously to analyte 110. Drawing 8 is Bolus Chasing. 

3 



9-276259 

Photography is adopted and the photographic coverage by which roentgenography is actually carried out in 
the whole membrum inferius when acquiring an X-ray image is shown. It is Bolus Chasing as shown in 
drawing 8 . In photography, photography of a contrast image is performed continuously. 
[0005] In any [ which was mentioned above ] case, it can display on the display which does not illustrate 
subtraction imaging. On the other hand, when displaying a substraction image, after photoing a mask image in 
the condition that there is no contrast medium in each location (location of stage) HV which performs 
roentgenography in drawing 5 , a contrast image is photoed in the condition that there is a contrast medium. 
Under the present circumstances, C arm carries out step migration of between stages. And subTORAKUTO 
processing of both images is performed and subtraction imaging is displayed. Moreover, in the case of 
drawing 7 , it is Bolus Chasing, moving C arm in the condition that there is nothing a contrast medium. A 
photograph is taken, a mask image is obtained, C arm is further moved in the condition that there is a 
contrast medium, and it is Bolus Chasing. A photograph is taken, a contrast image is obtained, 
subTORAKUTO processing of both the obtained images is carried out, and subtraction imaging is displayed. 
[0006] By the way, when performing stepping photography like drawing 5 , in order to pursue the blood flow 
between each stage of location HV of a stage, it is required that a blood flow should be arrived ahead of, and 
(for example, about 20 cm/sec by the above speed) a flow velocity should be predicted, and C arm should be 
moved. However, in order to realize actuation which is made to move C arm to a high speed in this way, and 
is stopped only in a stage location, the high engine performance will be required of the equipment made to 
move and stop C arm, and equipment will become enlargement and cost quantity as a result. Moreover, by 
stepping, by photography, since migration of the blood between stages (contrast medium) will be missed, 
there is a fault that it is difficult to hold the timing to which the contrast medium is flowing on the stage 
photoed next. 

[0007] Bolus Chasing as shown in drawing 7 on the other hand In photography, since a flow velocity is 
predicted, for example, roentgenography is continuously performed at the speed of 2fps grades, while the 
count of X-ray exposure will increase inevitably as shown in drawing 8 , and the exposed dose to a patient 
will increase, the burden to equipments, such as an X-ray tube, had increased. 

[0008] Then, this invention is Bolus Chasing, without moving a stage to a high speed like the conventional 
stepping photography in view of an above-mentioned fault. It aims at offering like photography the 
X-ray-diagnosis equipment which does not have much photography number of sheets. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
X-ray-diagnosis equipment concerning invention of this application claim 1 X line source which carries out 
exposure of the X-ray towards analyte, and an X-ray detection means to detect the transparency X-ray 
which penetrated said analyte, A maintenance means to hold at least one side among said X line source and 
said X-ray detection means so that said X line source and said X-ray detection means may serve as desired 
physical relationship to said analyte, When the physical relationship of this maintenance means and said 
analyte turns into position relation, Let it be a summary to provide the control means which changes the 
fluoroscopy mode which acquires the radioscopy image of said analyte in the photographic coverage of said 
X-ray detection means to the photography mode which acquires the roentgenography image of said analyte 
temporarily. 
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[0010] And since it is temporary, it is conventional Bolus Chasing to photo analyte in the big photography 
mode of the amount of exposures according to the X-ray-diagnosis equipment concerning invention of this 
application claim 1. While an exposed dose is mitigable from photography, the burden to equipment is 
mitigable. Moreover, roentgenography can be performed to the optimal timing, without failing, since it can 
pursue being able to miniaturize equipment and looking at a blood flow in fluoroscopy mode, since it is not 
necessary to move between stages to a high speed with high stage stopping accuracy like the conventional 
DSA stepping. 
[0011] 

[The mode of implementation of invention] The mode of operation of this invention is explained with 
reference to a drawing. Drawing 1 shows an example of the X-ray-diagnosis equipment of this invention, and 
shows the outline of the appearance. This X-ray-diagnosis equipment is equipped with the catheter berth 
160 for supporting the C arm 150 for carrying out at the include angle of a request of X-ray tube 130, the 
X-ray camera equipment 140 by which opposite arrangement is carried out at this X-ray tube 130, and 
X-ray tube 1 30 and X-ray camera equipment 1 40, and supporting these, and a top plate 1 20. A top plate 1 20 
is for carrying analyte 110 and moving analyte to a longitudinal direction (the direction of X of drawing, the 
direction of X'). X-ray tube 1 30 is for carrying out exposure of the X-ray towards analyte 1 1 0. X-ray camera 
equipment 140 is for photoing the X-ray image which has the TV camera which changes into an electrical 
signal the optical image outputted from I.I. and LI. for changing into an optical image the X-ray image which 
penetrated analyte 110, and penetrated analyte 110. 

[0012] C arm control unit 170 is moved to a longitudinal direction (the direction of X of drawing, the direction 
of X'), where the C arm 150 is held at a predetermined include angle. With the directions from a console 175, 
C arm control unit 170 is electric, and changes the include angle of the C arm 150 to analyte 110. Moreover, 
C arm control unit 170 can control migration of the longitudinal direction of the C arm 150 at a request rate 
with the directions from a console 1 75. By this, relative location with the C arm 1 50 (X-ray tube 1 30 and 
X-ray camera equipment 140) to analyte 110 can be changed at a request rate, and the X-ray image which is 
in the visual field of X-ray camera equipment 140 one by one can be photoed. 

[0013] A console 175 is a man machine interface for operating C arm control device 170, the X-ray control 
device 180, and digital equipment (image processing system) 190. This console 1 75 has photography SW1 75b 
for making it the photography mode in which fluoroscopy SW1 75a for making it the joy stick (not shown) for 
performing the directions (the migration direction, passing speed, etc.) about migration of the C arm 150 and 
the fluoroscopy mode in which the so-called radioscopy is performed, and the so-called roentgenography 
are performed. A push on fluoroscopy SW175a obtains an radioscopy image with the small X-ray of the 
X-ray intensity per unit time amount (exposure). Moreover, a push on photography SW1 75b obtains the 
roentgenography image by the X-ray with the large exposure per unit time amount. And a console 1 75 is DA 
Bolus Chasing inspection or DSA Bolus Chasing. It has the DA/DSA change SW (not shown) for choosing 
inspection. Furthermore, a console 1 75 has whether the X-ray image of a total stage location is displayed on 
coincidence out of all the X-ray images acquired in the X-ray camera station (henceforth a stage location) 
or the X-ray image of only a desired stage location is displayed, and the display selection SW (not shown) for 
choosing. That is, the display selection SW makes selection of compounding the X-ray image of three stage 
locations of a display or a request, and displaying the X-ray image of only one stage location where for 
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example, a lesion part exists. Furthermore, a console 1 75 has the assignment SW which specifies the stage 
(stage I) location which performs roentgenography first with photography mode. 

[0014] The internal configuration of this X-ray-diagnosis equipment is explained here using drawing 2 . A 
console 1 75 outputs the mode directions for performing either roentgenography or radioscopy to the X-ray 
control unit 1 80. Moreover, a console 1 75 outputs the directions about migration of the C arm 1 50 to C arm 
control unit 1 70. And a console 1 75 outputs the specified location of Stage I to C arm control unit 1 70. 
[0015] The X-ray control unit 180 controls the tube electric current given to X-ray tube 130, tube voltage, 
exposure time amount, etc. by the mode directions from a console 1 75, and controls the exposure of the 
X-ray which carries out exposure from X-ray tube 130. The X-ray control unit 180 will control the exposure 
of an X-ray to become photography mode, if a way person's pushing fluoroscopy SW175a, speaking 
concretely, and fluoroscopy mode and photography SW1 75b will be pushed. 

[0016] C arm control unit 170 has the encoder which detects the positional information of the C arm 150 to 
a top plate 120 (analyte 110). And C arm control device 170 calculates and asks for the stage location (for 
example, location of Stage I - Stage IV) which carries out roentgenography in photography mode based on 
the assignment positional information of Stage I, and the photographic coverage of X-ray camera equipment 
1 40. And if it detects that the C arm 1 50 came to each stage location with the encoder, C arm control device 
170 will output a trigger signal to the X-ray control device 180 so that roentgenography may be performed. 
And the X-ray control unit 180 will be automatically changed from fluoroscopy mode to photography mode, if 
a trigger signal is received in radioscopy. That is, if a trigger signal is received, the X-ray control unit 180 will 
control either at least automatically among the tube electric currents, such as the tube electric current, and 
exposure time amount so that exposure of the X-ray with the large exposure for carrying out 
roentgenography with photography mode is carried out. For example, the tube electric current is changed to 
400mA from 2mA, and 90kV to 1 10kV and exposure time amount are changed from continuation for tube 
voltage to 100ms. Thereby, when the radioscopy by fluoroscopy mode is performed, if the C arm 150 comes 
to each stage location, roentgenography by photography mode will be performed automatically. 
[0017] X-ray camera equipment 140 detects the X-ray image (photography images and perspective diagram 
images, such as an angiogram, a contrast image, and a mask image) of the analyte 1 10 in the visual field of I.I. 
An image processing system 190 performs a predetermined image processing to the X-ray image detected 
with X-ray camera equipment 140. An image processing system 190 performs processing which compounds 
the image of the request chosen by the image processing chosen in the DA/DSA change SW, or the display 
selection SW. Processing of a generating [ speaking concretely, ]-DA image in condition of having poured 
angiography agent into analyte in DA Bolus Chasing inspection with image processing sake, DSA Bolus 
Chasing Processing of a generating [ carry out subTORAKUTO of the mask image in the condition of not 
pouring in an angiography agent from the contrast image in the condition of having poured in the angiography 
agent in inspection, and ]-DSA image (subtraction imaging) sake, It is processing of compounding the X-ray 
image of a desired stage location among all the roentgenography images saved at the hard disk 1 95. 
[0018] A hard disk 195 is for saving X-ray images, such as a contrast image given from the image processing 
system 190, an angiogram, a mask image, and subtraction imaging. A monitor 194 displays X-ray images by 
which the image processing was carried out with the image processing system 1 90, such as a perspective 
diagram image and a photography image. A monitor 194 displays the angiogram of a stage location, and the 
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perspective diagram image of locations other than a stage for example, in DA Bolus Chasing inspection, and 
is DSA Bolus Chasing. In inspection, the contrast image of a stage location or a mask image, and the 
perspective diagram image of locations other than a stage are displayed. Moreover, a monitor 1 94 
compounds the roentgenography image of two or more desired stages from the independent 
roentgenography image of the request stage chosen by the display selection SW of a console 1 75, or all 
stages, and displays (for example, compounding the roentgenography image of all stages image of the whole 
membrum inferius). 

[0019] Thus, about actuation of the X-ray-diagnosis equipment constituted, they are DA Bolus Chasing 
inspection of the membrum inferius, and DSA Bolus Chasing of the membrum inferius. The case where it 
applies to inspection is mentioned as an example, and it explains below. In addition, drawing 3 shows change 
of X dosage by which exposure is carried out, when the relative location of the C arm 150 (X-ray tube 130 
and X-ray camera equipment 140) to analyte 1 10 changes. Moreover, the circle drawn with the broken line in 
drawing 3 (a) shows the X-ray photographic coverage by X-ray tube 130 and X-ray camera equipment 140, 
and is I— III of drawing 3 (b). The X-ray camera station (stage location) by X-ray tube 1 30 and X-ray camera 
equipment 140 is shown, and drawing 3 (c) is Stage I - Stage III. And the exposure of the X-ray by which 
exposure is carried out from X-ray tube 130 except these stages is shown. And drawing 4 is DA Bolus 
Chasing inspection and DSA Bolus Chasing of the membrum inferius. The flow chart of inspection is shown. 
[0020] (Membrum-inferius DA Bolus Chasing inspection) Membrum-inferius DA Bolus Chasing inspection by 
this equipment is conducted as follows. First, the location of all the stages that perform roentgenography by 
radioscopy is determined. For example, each stage location is determined as follows. The stage (stage I) 
which performs roentgenography first is determined, when the radioscopy line for a test makes Stage I the 
request location in a perspective diagram image and specifies it by Assignment SW before DA inspection. 
Moreover, the stage location after Stage II is called for and determined by calculating based on the 
assignment positional information of Stage I, and the photographic coverage of an X-ray TV camera. 
[0021] A setup of the location of all stages pours an angiography agent into analyte. Next, it is made to move 
at the rate of a request of C arm about the range (for example, membrum-inferius whole from an abdomen to 
a tip of a foot) required to make a desired image, carrying out radioscopy. During this migration, if C arm is 
located in each stage location, radioscopy will change to roentgenography temporarily. The X-ray picture of 
each stage where this roentgenography was performed is kept by digital memory as an angiogram (DA image). 
And the image of a desired stage location is read and displayed from DA image of each stage kept by digital 
memory. In addition, when there are two or more images of a desired stage, the X-ray image of two or more 
stage locations is compounded, for example, DA image of the whole membrum inferius is displayed. 
[0022] In order to realize such membrum-inferius DA Bolus Chasing inspection, this equipment specifically 
operates as follows. First, the DA Bolus Chasing verification mode is chosen by the DA/DSA change SW 
prepared on the console 175. Then, a console 175 is operated and the include angle of the C arm 150 to 
analyte 1 10 is adjusted. If a way person operates a console 175, those contents of directions will be 
outputted to C arm control unit 1 70, and this adjustment will be performed when C arm control unit 1 70 
which received the contents of directions controls the C arm 1 50. 

[0023] Next, a way person pushes fluoroscopy SW175a on a console 175, and chooses fluoroscopy mode. If 
it is in the condition that fluoroscopy SW175a was pushed, by the X-ray control unit 180, the comparatively 
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small tube electric current etc. will be supplied to X-ray tube 130, and exposure of the X-ray with small 
exposure will be carried out towards analyte 110 from X-ray tube 130. 

[0024] The transparency X-ray which penetrated analyte 1 10 is detected by X-ray camera equipment 140 
as an radioscopy image, is incorporated by the image processing system 1 90, and is displayed on a monitor 
194. A way person operates the joy stick formed in the console 175 with reference to the display image of 
this monitor 194, and moves the C arm 150. If the C arm 150 is moved with a joy stick, the radioscopy image 
displayed on a monitor 194 in connection with it will move (stepD. A way person moves the radioscopy image 
which operates a joy stick and is displayed on a monitor 194 using this, and Assignment SW will be pushed if 
the perspective diagram image judged to be desirable is displayed on the diagnosis top stage I (step2). The 
positional information which determined the location of Stage I is outputted to C arm control unit 1 70. It asks 
for the stage location ( drawing 3 location of Stage II and Stage III) which carries out roentgenography based 
on the photographic coverage by X-ray tube 130 and X-ray camera equipment 140, and the positional 
information of Stage I after Stage I in C arm control device 1 70. Thus, all the stage locations that perform 
roentgenography by the radioscopy for a test are determined (step3). 

[0025] If a total stage location is determined, a way person will operate a joy stick etc. and will move the C 
arm 150 to a position (for example, abdomen of an inspection starting position). Next, a catheter is inserted 
into analyte 110 (for example, inside of an abdominal blood vessel), and an angiography agent is poured in 
into a blood vessel from the tip of a catheter (step4). 

[0026] Thus, after determining each stage location and pouring in a contrast medium into analyte, while 
fluoroscopy mode performs radioscopy, the C arm 150 is moved from an inspection starting position to 
inspection termination locations, such as a tip of a foot. While pushing fluoroscopy SW1 75a, a joy stick etc. is 
operated and the C arm 1 50 is made moved from an abdomen to a tip of a foot as a way person according to 
a flow velocity (step5). 

[0027] During this migration, analyte 110 and the C arm 150 are Stages I, II, and III. When it becomes the said 
position relation, a trigger signal is outputted to the X-ray control unit 180 from C arm control unit 170. The 
X-ray control unit 180 will be controlled to make larger than the case where radioscopy is performed the 
tube electric current supplied to X-ray tube 1 30, if a trigger signal is received. Thereby from X-ray tube 1 30, 
exposure of the X-ray for photography modes with bigger exposure than fluoroscopy mode is carried out 
only in each stage location (step6). 

[0028] The transparency X-ray which exposure was carried out in each stage location, and penetrated 
analyte 1 10 is detected by X-ray camera equipment 140 as a roentgenography image, and is incorporated by 
the image processing system 1 90. The roentgenography image captured by the image processing system 1 90 
is saved at a hard disk 195 while it is displayed on a monitor 194. In this way, if the angiogram of a total stage 
location (membrum-inferius whole from an abdomen to a tip of a foot) is acquired, a way person will push the 
display selection SW and will choose a display mode. Selection of a display mode supplies the 
roentgenography image saved at the hard disk 195 to an image processing system 190. In an image 
processing system 1 90, image processings, such as composition, are performed to the read roentgenography 
image, and it outputs to a monitor 194 (step7DA). And in a monitor 194, the angiogram ( drawing 3 for 
example, the angiogram of Stage II, the angiogram of all the photographic coverage from the abdomen of 
Stage I - Stage HI to a tip of a foot) of a request stage is displayed out of the angiogram of all the stages that 

8 



9-276259 

carried out roentgenography (step8DA). Thus, DA Bolus Chasing inspection is conducted by this equipment. 
[0029] (Membrum-inferius DSA Bolus Chasing inspection) Membrum inferius DSA Bolus Chasing according 
to this equipment on the other hand Inspection is conducted as follows. It is the membrum inferius DSA 
Bolus Chasing first. In inspection, the X-ray image (contrast image) by which angiography as well as 
membrum-inferius DA Bolus Chasing inspection was carried out is acquired. That is, after determining the 
stage location which performs roentgenography with fluoroscopy mode, roentgenography is performed in 
each stage location, and the angiogram (contrast image) of each stage location is kept in digital memory. 
Next, roentgenography in the condition of not pouring in an angiography agent in each stage location which 
performed roentgenography where an angiography agent is poured in is performed, and a mask image is kept 
in digital memory. Then, subtraction processing with the contrast image by which a sequential input is 
carried out in each stage location, and the mask image in the stage location corresponding to this contrast 
image is performed, images other than a blood vessel are eliminated, and a subtraction image is obtained. 
And desired subtraction imaging (for example, membrum-inferius overview) is displayed on a monitor from 
the subtraction imaging of all stages. 

[0030] Such membrum inferius DSA Bolus Chasing In order to realize inspection, this equipment specifically 
operates as follows. First, it is DSA Bolus Chasing by the DA/DSA change SW on a console 1 75. The 
verification mode is chosen. Then, like DA Bolus Chasing inspection, where an angiography agent is made 
analyte 110, roentgenography in each stage location is performed, and the obtained contrast image is kept to 
a hard disk 195 (step1-step6). 

[0031] Next, a way person checks that a contrast medium is lost, operates a console 175, and moves the C 
arm 1 50 in the direction of a head (the direction of X' of drawing 1 ) from a tip of a foot. This returns the C 
arm 150 to an inspection starting position (for example, abdomen) (step7DSA). continuing — a console 175 
— operating it — the C arm 150 — the tip of a foot from a head — it is made to move to a direction (the 
direction of X of drawing 1 ), roentgenography is performed only in each stage location which acquired the 
contrast image, and an X-ray image (mask image) is acquired. The acquired mask image is kept by the hard 
disk 195. In addition, each stage location stores the conditions when photoing a contrast image in C arm 
control unit 1 70, and has been the same conditions as it. When this arrives at the stage location where the C 
arm 150 acquired the contrast image with C arm control device 170, it makes a trigger signal output to the 
X-ray control device 180, and from X-ray tube 130, as it carries out exposure of the X-ray with large 
exposure, it is attained (step8DSA). 

[0032] The contrast image and mask image of each stage location which were kept by the hard disk 195 are 
read to an image processing system 190. In an image processing system 190, subtraction is performed for 
the mask image of a stage location which corresponds from the contrast image of each stage location. For 
example, subtraction processing is performed for the mask image of Stage II from the contrast image of the 
location of Stage II, and subtraction imaging is obtained (step9DSA). Then, with the directions from the 
display selection SW of a console 175, an image processing system 190 compounds the subtraction imaging 
of a desired stage from the subtraction imaging of all stages, and outputs it to a monitor 1 94. In a monitor 
194, the subtraction imaging processed with the image processing system 190 is displayed (steplODSA). 
Thus, it is DSA Bolus Chasing by this equipment. Inspection is conducted. 

[0033] thus, with this X-ray-diagnosis equipment, relative location with analyte 110, X-ray tube 130, and 



9-276259 

X-ray camera equipment 140 is changed, carrying out radioscopy one by one in fluoroscopy mode — making 
(moving the C arm 150) — Stages I, II, and III and IV — when it becomes the position relation .., photography 
mode is performing roentgenography temporarily. Since it is temporary that this photos analyte 1 10 in the 
big photography mode of the amount of exposures, the exposed dose given to a patient rather than 
photography by conventional Bolus Chasng is mitigable. 

[0034] Moreover, with this X-ray-diagnosis equipment, when roentgenography carries out only in a location 
required to make the image of the membrum inferius of the request range based on the positional 
information (Stages I, II, and III and IV) set up beforehand, the photography number of sheets by unnecessary 
roentgenography can be reduced. 

[0035] And with this X-ray-diagnosis equipment, the burden of actuation of a way person is mitigable by 
making it depend on a trigger signal for the stage location which carries out roentgenography in photography 
mode. It is especially DSA Bolus Chasing. Since there is no location gap between the same stages with the 
mask image in the condition of not pouring in the contrast image and contrast medium in the condition that 
the contrast medium poured in in inspection, the location precision between two X-ray images for obtaining 
subtraction imaging can be raised. By improvement in this location precision, the time and effort which 
corrects a location gap of an X-ray image can be saved. 

[0036] Moreover, with this X-ray-diagnosis equipment, since it is not necessary to move between stages to 
a high speed with high stage stopping accuracy like the conventional DSA stepping, equipment can be 
miniaturized. 

[0037] Furthermore, with this X-ray-diagnosis equipment it is DSA Bolus Chasing. In inspection Just in 
agreement [ relative location (location of a stage) with the analyte 110, X-ray tube 130, and the X-ray 
camera equipment 140 which acquire a contrast image and a mask image ] Conventional Bolus Chasing 
Since it is not necessary to be fixed speed when reproducing the same speed pattern in the time of there 
being nothing with the time of there being a contrast medium like photography or photoing a contrast image, 
a system can be made easy. 

[0038] And with this X-ray-diagnosis equipment, while a way person observes a monitor 194 and changes 
the passing speed of the C arm 150 free, also when a constriction etc. is in a blood vessel and the rate of a 
contrast medium changes by pursuing a contrast medium, going and performing roentgenography 
automatically in a suitable photography part, it is lost that roentgenography which is not imaged by the 
angiography agent is not performed. 

[0039] In addition, unless it deviates from a summary, without being limited to the mode of the 
above-mentioned implementation, various modification is possible for this invention. For example, although 
the example to which the C arm 150 is moved was explained in the mode of the above-mentioned 
implementation in order to change relative location with analyte 110, X-ray tube 130, and X-ray camera 
equipment 140, since what is necessary is just to change relative location with analyte 1 10, X-ray tube 130, 
and X-ray camera equipment 140, not the C arm 150 but the top plate 120 may be moved, and both the C 
arm 150 and the top plate 120 may be moved. 

[0040] Moreover, in the mode of the above-mentioned implementation, it is DSA Bolus Chasing. After 
carrying out mask photography, you may make it have acquired the mask image in the condition of not 
pouring in an angiography agent, after acquiring the contrast image in the condition of having set and having 
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poured in the angiography agent, but acquire a contrast image, since what is necessary is just to make in 
agreement the stage location which acquires a contrast image and a mask image. Since it is not necessary to 
stand by mask photography by this until a contrast medium is lost, inspection time amount can be shortened, 
in this case — while moving the C arm 1 50 in the direction of a head (the direction of X' of drawing 1 ) from 
a tip of a foot — the mask image of each stage location — taking a photograph — the C arm 1 50 — the tip 
of a foot from a head — if the contrast image of each stage location is photoed making it move to a direction 
(the direction of X of drawing 1 ), inspection time amount can be shortened further. 

[0041] And in the mode of the above-mentioned implementation, it is DSA Bolus Chasing. Although the mask 
image is photoed in inspection when the way person after contrast image photography moves C arm with a 
manual Since the location of the stage which acquires a contrast image, and the location of the stage which 
acquires a mask image should be just in agreement, you may make it move the C arm 150 to the migration 
direction and hard flow which photoed the contrast image automatically after contrast image photography. 
Thereby, forgetting to acquire a ****** mask image also to DSA Bolus Chasing inspection is lost. 
[0042] And the joy stick formed on the console 175 is operated, in the mode of the above-mentioned 
implementation, in changing relative location with analyte 1 10, X-ray tube 130, and X-ray camera equipment 
140, the way person was electric and was moving the C arm 150, but it is good also as a configuration with 
possible a way person grasping the C arm 150 and making it move. 

[0043] Moreover, in the mode of the above-mentioned implementation, although X-ray exposure in 
roentgenography is performed by a unit of 1 time for every stage, multiple-times X-ray exposure may be 
performed not only 1 time but in succession in each stage location. In this case, it is desirable to make a 
desired X-ray image the configuration in which selection and a display are possible out of the X-ray image by 
which multiple-times photography was carried out in each stage location. Thereby, it becomes unnecessary 
to make the location of Stage I into accuracy not much, and a way person's burden can be mitigated. And it 
can respond also to the needs of the way person who wants to acquire the X-ray image of two or more 
sheets from a predetermined stage location in the location somewhat shifted. 

[0044] Furthermore, although the mode of the above-mentioned implementation explained the example 
which performed the radioscopy for a test, specified the location of Stage I, and determined the total stage 
location in quest of the stage location after Stage II based on the positional information and photographic 
coverage of Stage I before DA or DSA inspection, it is not necessary to determine the location of Stage I 
before DA or DSA inspection. That is, the location which performed 1st roentgenography during DA 
inspection or DSA inspection may be made into Stage I, and you may ask for the stage location after Stage 
II based on the 1st X-ray camera station and photographic coverage. 

[0045] In this case, as shown in drawing 9 , X-ray-diagnosis equipment is operated. Here, it explains taking 
the case of DA inspection, and the explanation about DSA inspection is omitted. An angiography agent is 
first poured into analyte 110 (stepD. Then, the C arm 150 is moved, operating Fluoroscopy SW and a joy 
stick and performing radioscopy (step2). If it checks that observe a monitor 194 and a contrast medium 
spreads in the location of Stage I, a way person pushes photography SW175b and changes from fluoroscopy 
mode to photography mode while he releases fluoroscopy SW175a. Under the present circumstances, the 
positional information of the stage I which performed roentgenography is outputted to C arm control device 
1 70, and calculates the location after Stage II based on the positional information and photographic coverage 
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of Stage I in C arm control device 1 70. C arm control device 1 70 outputs a trigger signal to the X-ray control 
device 1 80, when the C arm 1 50 arrives at the stage location (Stage II - the last stage) for which it asked. On 
the other hand, the X-ray image of the stage I by which roentgenography was carried out with photography 
mode is kept by the hard disk 195. In this way, after ending the roentgenography in Stage I, a way person 
releases photography SW175b and pushes fluoroscopy SW175a. And it is made to correspond to migration of 
a blood flow with a joy stick, the C arm 150 is moved, carrying out radioscopy, and the X-ray image after 
Stage II is obtained like the above-mentioned operation equipment (step3). And an image processing 
predetermined with an image processing system 190 is performed (step4), and DA image is displayed on a 
monitor 194 (step5). Thus, about the stage location set up beforehand, by setting up the stage location 
which carries out roentgenography behind the stage concerned based on the stage location and 
photographic coverage which actually carried out roentgenography during inspection rather than setting up a 
total stage location before inspection, since it is not necessary to perform the radioscopy before inspection, 
inspection time amount can be shortened as compared with the above-mentioned operation equipment. 
[0046] Moreover, in the mode of the above-mentioned implementation, when it became position relation, 
such as Stages I, II, and III and IV, the example which changes from fluoroscopy mode to photography mode 
automatically was explained, but if photography SW175b is pushed, you may make it the configuration which 
can perform roentgenography also in locations other than a stage location. It can acquire without carrying 
out roentgenography by this also about the X-ray image according to not only the X-ray image of the whole 
membrum inferius connected and united but a way person's needs. 

[0047] And although the mode of the above-mentioned implementation explained the example which 
changes from fluoroscopy mode to photography mode temporarily based on the calculated stage location, in 
addition to this, it may replace with this, and you may have an information means to report a stage location 
to a way person based on the result of an operation which calculated the stage location. As an information 
means, generating a sound to the timing which, and displays warning of roentgenography in an alphabetic 
character, such as "carry out roentgenography" and "being among roentgenography", or performs [ which 
shows a stage location to a monitor 194 ] roentgenography etc. occurs. [ timing ] [ display ] Thereby, failure 
that roentgenography is not carried out in photography mode in a stage location etc. can be known. 
Moreover, since a way person can know roentgenography timing in this case, even if there is failure of 
automatic photography, it is also possible to push photography SW1 75b and to perform roentgenography 
manually. 

[0048] Moreover, although the mode of the above-mentioned implementation explained the example as 
which the detection side adopted circle-like I.I. as a detector of X-ray camera equipment 140, a detection 
side may adopt a square flat-surface detector. Even if it performs roentgenography using the flat-surface 
detector which has the almost same detection side as I.I. by this, the exposed dose which the part which 
piles up the edge of photographic coverage decreases since the detection side of a flat-surface detector is 
a rectangular head-like, and can reduce the count of roentgenography, as a result is given to a way person 
can be lessened. 

[0049] Moreover, although the mode of the above-mentioned implementation explained to the example the C 
arm 150 which has arranged X-ray tube 130 to the tooth-back side (top-plate 120 side) of analyte 110, and 
has arranged 1.1. to the transverse-plane side of analyte 110, reverse is sufficient as this arrangement 
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relation. Since possibility that comparatively large LI. will contact the abdomen of analyte 110 like before 
becomes low according to the C arm which arranges X-ray tube 1 30 to the transverse-plane side of analyte, 
and arranges I.I. to the tooth-back side of analyte, safety can be raised. 
[0050] 

[Effect of the Invention] Since it is temporary, it is conventional Bolus Chasing to photo analyte in the big 
photography mode of the amount of exposures according to this invention, as explained in full detail above. 
While an exposed dose is mitigable from the photography to depend, the burden to equipment is mitigable. 
Moreover, since it is not necessary to move between stages to a high speed with high stage stopping 
accuracy like the conventional DSA stepping, equipment can be miniaturized. Since it can pursue looking at 
a blood flow in fluoroscopy mode furthermore, roentgenography can be carried out without the optimal timing 
going wrong. 



[Translation done.] 
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*hL-CDSA& (*7I-9*J/H>fl0 Sr^**© 
fcftOffla. n~ff4X9\ 95t,Cim2titc±XWL 

ffliow) ^sfa©x^-yfi[g©x««=fe^jsrsft 
i'©tea-c*s. 

[00 18] ^-FT^Xfl 9 5tt. Hffc*5S&gl 
9 0*^ilW:3>h7^|-f, JllttSetl. 
d>*. ?7h5^>a>«ft4*©X8«*«irrSfc«> 
©*>©?&*. 19 4UE. mfcfQM&S. 1 9 0 (C 

riB«tea$n/cSmiB«-f'»^iii«ft4*©x^«!4^ so 



HHT9-2 7625 9 
6 

Tirf S. 1 9 4tt. «*.»*. DA Bolus Chasing** 

ft©&g©j§fliIi& ; &gtmU DSA Bolus Chasing &2 
{C*Jl>"CttXf— yfflg©3> YvX HfcXttv^fc 

zLxzT~vm<DQ&<mmm®t:$k™?z>. tit 

t-^19 4B, &ft$l 7 5©a*jBJRSW(Cj:0a 

jr§ n/c^fsx ^- y©*sj©xiiga[ijii«^x f— 
^e»^ig©a»©x^-i;©x^«Kiii«^^L-c 

<«Atf*x^-s?©X«WllMfc*^l«LTTK*» 
©Hh*) &mtZ. 

[0019] c<D£^cmmti6xm®mm&<DibrE 

Tfe©CA Bolus Chasingtfcg, TJ8©DSA Bolus Ch 
asing te£fCjgfflLfcif£*0l|KWTJUTCCSftlBT 
S. ft. 03 tt, ttifcfcl 1 0K*tf *C7-A1 5 0 

(x^ei aoRc^x^y^^gi 40) ©ffl*tfl<j<4 
■MflbWEfbofcttK. aitsnsx^fi©^b*^ 

Uct>©T*s. */c03 (a) (C*5l>r««T«^n 
fcRttX&gl SORtfXlSJM^I&gl 4 0tC<fc£X 
m&Vm*m\s> 03 (b) ©I~III ttX^l 3 

oso'Xiis*>7$igi 4 0{cj:sxiia«ij{ag 

-^ftg) 03 (c) I -7,7- -is 

m SC?Cti6Xf— y«^-cx«tt 1 3 0*>5«!*S 
n^X«©««a?:^r. *L/r04tt. WBolusCha 
singt^JE. &trF)ft©D5A Bolus Chasing ^S©7 0- 

^ + - h *7Si//tt>©r$>s. 

[0020] (TJSDA Bolus Chasing 
**2) *S|gfCJ:4TKCA Bolus Chasingtfcgtt#©J: 
^'fttotli. $f t XiSStft{C«fc-,-CXiS«^*tT^ 

zzf—voiiL&z&jz-rz. mm, -sx^-^g 

tt^©J:^(c^-r^. afiJKX«!J8K«:tf^Xr-^ 

iiw^x^-^ttgtt. ^f-y 1 ©fisagtimi: 
x^t v * y 7 ©JiiJigH 4 «:s^i»r?iSfr 3 c i k 

[0 02 1 ] ^Xf- ^©fig*5iS3£3*l4 4. JftltiS 
R?PJ?r«[^caAr4. £{C, X«a«4L,ft*sP>Sr 

a©ii»«f¥&©tCi£Wft«n (w^ttifiaj*>6s^s 
r©TK±(*) «:oi>rCT-A%flifa©jia-c^«j$ 

#■5. C©^Kj*. CT-A*JS^f--i/{4gCC<ag-r 

iixiisatttt-ii#e«3KXisaij{c^n#bs„ toxm 
fflz&mi stitc&ZT—iXDxmmmt?* i>* ;u • 
y*'j(a(iLefi&« (DA«i) tur testis. -e-L 

tp fbmmox t - 'JtiL&vmi&zmfrtii l xmn-r s . 

ft. ^©x^-i/CiiHK^gStftSW^ttjSSt©^^ 
-yfig©X««4^iaOT«|*ttT)8^»©DA«4 

[ 0 0 2 2 ] C©«t ^ ftTISDA Bolus ChasinoMS*^ 
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m* ztctt>ic*mmtM:#mic «#© * 5 kimw * . 

ff, f8ft£l 7 5±fCl9:W6n/c[)A/DSAWSSWCCA 
Bolus Chasinq&S*- FfcjgtRf *. m>X*{$+ 1 
7 5*&ftt/C. 1 0K*tT*C7-Al 5 0 

©ftg£S3Sg-T*. C©sB8tt. 8£t#&ffcJ|n 7 5 £ 
&ftf * <t . -e©WlS**C7- AflfiUPSSH 1 7 0 (C 

C7-A1 5 0£fMSPT*Cifc<fc9?Tbl-i.S„ 
[ 0 0 2 3 ] B#«. £f|*« 1 7 5±©jS?JLSW 
1 7 5 a*«JUTj8tJi*- K*i8!Rf £. iSfllSWl 7 10 

5 a *w$titctmic$>zt> xmmmm. 1 8 o k <t 

xbbi 3 o*p6«i*#i i ofcrtiw-aMtao/N&i* 
xbmm84i&. 

c o o 2 4 3 1 1 o zmMUcmj&xmzxmti 
-rf^iBiMorxfiaawfciurttBJSti. HBte 

B&fil 9 0<CB9&£tt. 9 4tc&CT£ti 

4. B*tt. CCti* 1 9 4©a^HB*#J8t,T. 
BfW 1 7 5 KRW fcftfcS? a -f X? 4 y 
l, C7-A15 0^«]Jti. ya^f^yJ'K 20 
JC5C7-A1 5 0«ntr«&. *ftfcffoT*-* 
1 9 4(cBCT3ti*XBB&HB#gtt?& (step 

i) . cntwffli/r. mmtvuAxrA vtm/fc 

LT*-2 1 9 4tC«^Stl4X«atUMl«?tt3 
tf, BB±X* , -tMK»*U>&*W3*i5B«BB 
*«*3ti44JB3esW*JW (step2). *7"- 
^ I ©tiflttft£LfctidMIMttC7~AM&ttB 1 7 

otctuftstis. CT-J*wmm.i 70m xbb 

1 3 0BCHUMM9BB1 4 OKJriBfJISHiX^ 
-5> I ©figt»«(CS-3C>rx^-i? I WKKXi^SiJ 30 
TSXf— i*ttB (H3r«^f--yiiSO'^r-^lI 
1 ©<4B) c©J:3fc?>a httoXMBMfc 

J:-5"CX«Hg*tf5^-C©^f— 5?fiai*«5i"r4 

(s t e p 3) . 

[0025] ±X^-5HaB*«5eT44. «*»S?h 
-fX^ -;*3?£&fPl,t:C7-Al 5 0£j?rS©<ig 

(ff*.Ktt£H»6ttB©B*) STBBS**. &K* 
f-^fcttfcftl 1 Oft (B*«B«©]MW9) K* 
AO. B«BB**af'-?'*©$Bi*»6B«rt«:aA 
1"S(step4). 40 

[0 02 6] C©«fc3KftXf— yftB*«SL. BB 
»*»B*rt«cttAl,fc«. »B*~ H(C«fc 9XBBB 
*trl»<t*«6Cr-A l 5 0*ttSB*&ffiB*>e>S5te& 
£©BBK7ttB*rB»Stt*. IfiltB, m 
SW1 7 5 a^tifttc, J?3-f^f-om»ff 
LTC7- A l 5 0 £jMfcS£&tc£b-l*TB$*>6ffift 
*TMW»3tt*C4lC&4 (s t ep 5) . 

[002 7] C©#M|tp(C. j&fcftl l 0 4C7-A1 
5 0i*i^f-yi, II. Ill 4l>o/dffi£©{fcgMB 
KttrjfciSK. MJ#Ht#*«C7-.Aj«l8Bl 7 50 
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0*>6XBMBttBl 8 0fcffl*3*i4. Xiii^I 
180B. h';*-fi#*B»44. X£* 13 0KB 
♦ft3n4§SiiiE^*Xi®StS*tf ^/cli^J: 0^c* < -r 
*<fcW#f*. Cti(cj:9XBtf 1 30*>6tt&X7- 
-JJfiMMJa-eBB*- F «* 0 «!«©*£ ttt 
FE©X«*J«|*ShS ( s t e p 6 ) . 
[0028] a*^-y<MKTB*Stl»B& 1 1 0 

*9BbfcBBxB«. xB*M5ggi 4 orxgiai 
Kn^i L-c&mstt. mm&m&g 1 9 0 icmim 

ft*. BB^£B1 9 0tclR9&£ttfcXjil»£iBB 
B. 1 9 4(C*jj*3tt*££CC. 'v-F^-fX* 

1 9 5 C 9 br±^f— J?fl[fi (BSISfr 
6Ji3te*"C©TK£B) OBBBBB«KB-T44. ti 

#«Bm««?sw*j«iiurB^*-F*a«?-r4. m% 

*-K**aB**i*i. n-¥?4Z*l 9 5 
ti/cX^{fii?iS^«il<feteffigg 1 9 OKBteStiS. 

BBB988 1 9 0 -cttRaHi 0 fcxBBBiiBtctt l 

6ttB©MMBKffl>. 1 9 4(cHtfr*-£ ( s 

t e p7 DA) . -£l,-C*-* 1 9 4"C«X^}iK0/c 
B*f— y©*BBBB©**»&BBXf— i>©B«B 
KB (H3TB, B*.«*?— 5>n©B««BB. 
-y I ~*f— Vin ©BBfefefiftSTOgBBBB 
©BBBBB) *mfj%TZ> ( s t e p 8 D A) . C©«fc 
5{CLT#ggK:J:9l>\ Bolus ChasingtfcSjWfc-fl 
4. 

[0 02 9] (TJ&DSA Bolus Chasin 
— *»g{C<t4TKDSA Bolus Chasing 1* 
B«yC©<t^{Cfft>*l4. iTT^DSA Bolus Chasing 
•OE-Ctt. TKOA Bolus Chasingt^ai5I«|{Clfil«jgB$ 
n/cXi^B (3>h7^hB) tB»r*. T^Cto^S 
«*- FKJ:9 X»BK*ff5 x^-s^fcB*BSLfc 
»#x-f-yttarx«iK*lf(r>. t 1 -/ ;w • 
>;cc#^7 i -^aB©jlii i gjgKB (3>h7^hB) * 
Gm-r*. %(cBBB»H«&\0^ttB-CXBBB« 
yfifitcte^-C. jM'gjgK^aAL 
tti>ftB®XBBB&fTi>. f^s?*** y*i/Kvx 
*Bt««f*. *©B. »xf-yfflBTB»A*S 
ni3>h7XhBi. C©3>h5^hBBK*fl6r 
•5X7 i -y(4g{Cto^4-7Xi'Bi©-9-7' h 5*S/ 3 > 
«BI*lltfLrBB«^©BB*B*l/T. ^h^f 
i/a>BB*»*. *l/r±X^-y©1f^h7*^3 

B) **-dnc«wr*. 

[0030] C©J: 5 fcTJftDSA Bolus Chasing t^3t% 
IBir4fc©K*KBJ**BWK»SX©J: 5 IcBflPf 

4. *r. BflSBl 7 5±©CA/DSA^#SWri»V Bolu 
s Chasing «Qt*- F*BB"T*. iKC>rm Bolus Cha 

single ilSJSk:. BB^l 1 0K.to§m§m*btciK 
BrftXf- S^tMI-c©XBBB*m». »6ntea> 
h^Xf-B^-F^^X^l 9 5tC««-r€, (s t e 
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[0031] oaoc. m%\mmwrj.< ttzotmm 

LX. 8ftSl 7 5£&ftl/CC7-Al 5 0££5fc*> 
esiawfi (01©X '#|SJ) ^UiStf*. Ctl(C<fc 
*). C7-A1 5 0 £*8ERJte<aa (fflAtflgSB) *-c 
It (step7DSA). o-^^r, IftfMd 7 54 
&ftt,TC7-Al 5 0 45IS|5*>P.JE$fe^|fi] (Ell OX 
K*»S*T. 3>h7^ hfttKff L/c&Xf 
-S?ti«©*"rxi«UB*tfl»X««t 
f#TS. »#«*hfcvx*fc«:r*- ¥74*91 9 5K 10 

»ieufc4*©^*c7-AwaiiHii 7 oicietss 

-AfflKBlggl 7 0(CJ:»)C7-A1 5 0#3>h7* 

m*«»Lfc^^-ytt»ciijtr4t f 

*XflttffllfUl8 0Ceftlft3lt. X*tl3 0fe6« 

««o^#i>x»*«»-rsj:5(cLr*««tia (s 

t e p 8 DSA) . 

[0 03 2] ^-F9*-fX*l 9 5 icfflg 3 *l/o&X 

-i>m.<o^vvx na^xjiB, pnusaK 20 
si 9 otcB*w;*h*. ■ttttassi 9 ora. & 

Xf-—S/{ig©:a> F 5X h^eWftT^X^-^fii 

^II©fl[g(D3> F 5^ hflfe*>6Xf— 5>II©v;**fl! 
:/ F 5 9%/ a >*&a*!!f? LTIf:/ F 7 i'i^ a >« 
( s t e p 9 D S A) . *©&. Bfc&a&g 1 
9 0 it. tMNt 1 7 5 ©||7nil!RSWa>6©*i7j*tC<fc 

Y =? tis 3 Xfcfc^/SO*-* 1 9 4 Km^t 

4. *i * 1 9 4 r tt. mwmim 1 9 o rasas n 30 

/cl^ h7^a >$£g*7nt £ ( s t e p 1 0 D S 
A) . COiStCbT^gtCckODSA Bolus Chasing 

[0033] c©<t 5 &c*xgii£»T&sr«. aa*- 
Kr«^x«aa*Ltt««6. tfttttti 1 otxwn 

3 0RVX»*jt 1 4 0 £©tB*tWtlHfflffi*§E 
{k3tt (C7-A1 5 0««W34) . at— 5? I. I 
I, III . IV- • £l>ofci5T;£©{iSMft£fto/t£ 
*. -H»W{c«B*-F{cJ:»)XWiK*tf^ri»*. 

cntct o«wao^ttt»K*- Frww* 1 1 0 * 40 

»&**©«— B^T**©"?. g£3fc©Bo1us ChasnqlC 

[ 0 0 3 4 ] ifc> ^xttewmrctt. ¥#>wt%.btc 

(iatSfR i> I . n> in . iv) Bf 
SMBH©TK©Hil*ff*©K'iWtttl«'C©*X|«Jl 

[ 0 0 3 5 ] *LT\ *X«»IR8iSTa. JSSH:- F 

■cx«iK-r4x^-ytta*hi;*-fi#Kttffstt so 
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sciKio. wt©»ff©jMi*««r*ci*«r* 

1$CC DSA Bolus Chasing tfc£(Cfct,>-CiSI2?BJ©&A 
Ud*SS©3> F5X F»£jtIBffl*&\L&lM«B© 

vx ^«£©ih) &x7--ymK*w4fiurr*i#&i»© 

t. tf?F9*i/a >**»**© 2rXDX«MWB©tt 
■f«**Gl±3l*5C C©&gfi!K©|6j± 

kjjo. x««©ffi«rti*i»jE , r*#iB**<c43W 

[ 0 0 3 6 ] Sfc. *X«^BrRg"CB. ft3fc©D S A 

w*waiK*»3*tt<r<»Ai>©"c. «a*/^tr 

[0037] 3 *XMMTB. DSA Bolus 
Chasing tfcStCfc^T. 3> F F$£vX£$£il 

mzmtm 1 otxami 3oatfxtR*M58g 
1 4 0 tommnLSK^ U7—i><DtiL&) #-ai 

TtlfiUK . fi£*©Bolus Chasing »K©<fc SKJtiaW 

©i^itittnid-ciaicxtr- F^f->*wsu 

fcO. a>F?Xhft*tlIPr F7 

[ 0 0 3 8 ] * 0T*X*8»WgTI*. - * 

1 9 4*Hg?L-CC7-A 1 5 0©gl&jiK*@a(C£ 

rnWj«cxitt«*ff9C4«:j:»). gftrttcWUfc 
{cJ:0«IB«h«ti>X«ll&Wffo*;JSci>4iOC4* 
[0039]^. C©HB^«. ±i2Hife©.«fi|{C|il3£$ 

»r*4. WAtf. ±BKM©mrcB. ttttfti 1 0 
iXi^tl SORCXXfil^y^ggl 4 0i©ffl*fWt4 
gH«*»bStt*fc«)fC. C7-A 1 5 0 

sw^gftWL/fc*!. warn 1 1 0 ix^g 1 3 oscxx 

7«g 1 4 0 £©fflttWtig|»#4!E<fc3tM-iB 
fll>©r. C7-A1 5 0-C«^<^®l 2 0 4^163 
tiT4>m<» SfcCT-Al 5 0R^«1 2 0©p^ 

[0040] ^ fc±E3SS»©W* , rO:. DSA Bolus Chas 
ing (C*jl ( >Tjfll < ff3S^SiJ*aALfc^SS©3> h Y 

«*iR»i/fca. *flfaiB«*aAL«ci»«ai©vx* 

J?fflg*^S3ttn«m>©-C. 

©tg^. C7-A1 5 0*IS3t*>6SiaWrfiI (H1©X 

»f2U C7-A1 5 0*BW»»6a5fclW*l (H1©X 
^|SJ) -yttg©3> Y vX Y 
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[004 1 ] •eLT±geHte©S8«'C« t DSA Bolus Ch 
asinq fcSKfcOT, 3> YvX Yffi8$£ffiffi&1fl'?z. 
»7;Hc«fc 0 C7- A?:««jS-ttiC 4K J: 0 

f— i*D{4g<k 7^ * »zm$ f t 1 - ^©&g#- 

mbxtumwc. 3>YvzY»tm&> ct-a 
1 5 o * 3 > h v x y mmommft tmmic 
mmu:®itrrzmtcbxi>Bk^. cn(c<to. dsa 10 

Bolus Chasinqt^CfclW6rv;**fft£m*?b£ftS 
£t>5C£*«i< ft*. 

[0042] *tr±g^i*fiosgfiir«. mit* 1 1 o 

£X<911 3 0%.VXmi3S7&&l 4 0 £©ffl*tlfl{4 
gMffi^tSttSK */<:»). 85#*WMI17 5±K: 
t9W6llfcya.f*?w ?**&ftl/"CC7--A 1 5 0 
^Iftr^tt^ti-Tl^cJ&i. ffi%tfCT-J* 1 5 04ft! 

[ o o 4 3 ] * /c iientsojs^-cti. xmmitts 
vzxmmmi&zr-vmu: i ni-rotf 20 
sxf— i?i4g-c 1 @«:ree>ra&LTffis&@xiigi«3* 

%ztitcxm»<D$i» t>mm<Dx®»zmviRr>mm°i 

1 ©fiiaKS*** oiE«iK:-r^j!*^< Mm® 
^i/aff£x^-^<agj:«j£d>-r 

[0044] $6tc. ±$imm<Dim-ciz, dax«d 

(, >T X r - iyiWMO x f- - VGL&mib± x f- - y ffi 
g£^bfcW£s8WUc#. DAXttDSAteSlftK: 
^^-^ I©ftg*fc5EL&< £t>JU>. ffcfctsDA 
t&SEXttD S AfcS*tC:fo(,>T 1 @g©XigUiU£tTo 
fctt«*Xf— I £ l/> 1 !IS(DX««^(4B£}ii5 
©HtcS-^^-C * f - i>Ilim<DZ ?- i>1&WLZ*#>X 

[0045] c©«£. ®§itm?&*)itximmm 

tettftS-t**. CCTtt DA^S^WcioTUill 40 

u DSAtfea^^^-roiiiBfla^BS-rs. 

1 1 0tC]filSjgi3W*itA*S ( s t e p 1 ) . «l»r 
WC7-A1 5 0*^ib3'ttS (s t ep2) . 35 

1 9 4^si^i/r^r-^ i©{4gicte^r 
ii^^f^iSici^si^rt/ce. amswi7 5 

a* 'J -X-TSiSKjgftSW 1 7 5 b ZWLXmW. 

'rtitc*7—is I ©tftgtS$8ti C T — AJWSSig 1 7 0 
KH«j3*l. CT-Affimm&l 7 0(Ctel>O7-- SO 
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ta*»*-r«. cr-AHiipi&ai 7o». #«>fcx 

5 OtfiiJjiLfclSiC h W-l^iXfilPMi 1 8 0 

miitz. m%*-\ : icj;t)xmwi&2t\tcz 
7— y i <Dxmmt^~ Y'^-t zt> 1 Qbicmmstx 
c 5 ix v\ voxmimzmtzt* as 

#ttfftKS W 1 7 5 b £ y 'J — 1 7 5 a % 
-ei/-CX«a^?:L^*i6^3^^f -f^KJ: 
DJttiS©^«lK:m3-|*-CC7-A 1 5 0 ££*&3-t* 

r. ±ieilJte«g£[g«JK:^f—i/iiJWK©xjS«4» 
5(step3). -ei,TiiHSi*&s8g 1 9 o-csfje© 

iilfeMa^tft* (s t ep4) . 1 9 4KDA« 

^a^-Ti (s t e p 5) . CO«(C^S)|9:5£-raxf- 

-^{4g(coi,>-c < ^acircc^^^-^&g^ias-rs 

©'C«A«c< > ^«*K:f||SX^SiJt/cX^-^ttg£ 

mema t icm^ ^xm^xT—wmx nmm * 

*^-i>{4g£i95£-f*C<bt£cfcD. *^2l!f©X«Slsa 

5:tf to/j: < xxwxiMimmms.titixtismwi 
[0046] ttc±nmm<ommvit, zf-v i . i 

iv in. iv<ki»oitffS©figM^«:^ofc£t(c@ 

wmicm®*- Y-frhtm*- Yic®wt> zmarmb 
{jtgtmcJSM-cfcXieija^tf^ c t^-ct *titostc 

i^«/cw-c^< < ^#©^-X(ci6;cfcXil9«K:oc»r 
fcXi^}iiJ4LJ&i,>-caxfi-r6 c <t*irt 
[0047] *Lx±&m&<Dmm?\z> mwbtczt 

x, xr-vGL&mwbtcmnmtcm^xzT-- 
i>&.mzfiimicmn-rmtii^®i:®*-xi>&KK 
^mtbxit, 1 9 4tc;^-s;<ag£7KT*l^ 

tj t££<»-$czxximm<Dm i &z%7KbM, xmm 
mz'ii'}* 4 vx'gzm.? cnic 

£0. Xf— ^figCCfcC^Tli^*- K-CX^Ii?*i3 
©»^. fB««x^}i^^'f 5>y**as«*i-c^s© 

•c. mm&<Dim&$>r>tctuxi>, }g^swi7 5 
b twbx^VixxmmMi ^ c 1 4> oi«6r* s„ 

[0048] £/c±iBHS6©SS8-C«. Xi^*> 7$|g 

i4o©^nng£Lr^Hiffi^n«©i. 1. zumt 
tcwc-o^xinmbtcifi, &mtfiwm<D¥-mtiun% 
zumbxbsm. cnicio, 1. 1. tmmcvi 
miGirzy-mvimmz&mbxxmm&zn^x 

yw&MsvtfitiiM-tfiaPiVix&ztc&tmvmo) 
m®imt3$>hi*z m&'pis xmmsem&i 
mhTctwxa. x>\.*x\m%K.!*7Li > wmik*:'p 
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[0049] t fc±f£S!fc©!»fc-C». Xm<S 1304 
M&ftl 1 OOffffiM 2 OWJ) . I . I . ft* 

tfcttl 1 0CDiEMKciEgbfcC7-Al 5O£0««:I8 
WLfc#. C©iBHW0i«jrc<£>J:l>. X*§mi3 0£ 

tt^ftoiEiiflpj. i.i. ^wkwytmrntcmtri 

CT-Afcj;^ ft*©£5(Cit©W*#t,>l. I. 
#&1&*1 1 0<Dmmcmi!ATZBim&ifi&<tj:Z<D 

[005 0] 

?$>Z<D~C. S£*<DBo1us Chasing K <tSiii2J: *) &tt 

w»*fc**r a c & an? s i £cc . gs^©Mi£ 

[0ffi0ffl#fc»W] 
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